Amyloidosis is a heterogeneous group of disorders characterized by misfolding of extracellular proteins. Pulmonary amyloidosis secondary to Sjogren's syndrome (SS) is rare and to the best our knowledge has not been described in indigenous population. There is also minimal information on its clinical and radiological features. We' describe here 52-year-old Australian Indigenous women with underlying Sjogren's syndrome who was initially suspected to have a metastatic lung cancer with FGD avid lung nodule on PET scan. However, wedge resection of the nodule demonstrated eosinophilic homogenous material that demonstrated apple-green birefringence under polarized light after staining with Congo red with immunohistochemistry pattern in keeping with AL amyloidosis.
Introduction
Patients presenting with Pulmonary Nodular and cystic lesion can represent wide differential diagnosis. Similarly, variety of pulmonary manifestations have been described in literature in association with Sjogren's syndrome, the most common of which are interstitial lung disease (ILD) and tracheobronchial disease [1] . Amyloidosis secondary to Sjogren's syndrome manifesting as nodule-cystic lung disease is infrequently reported, more so in Australian indigenous population [2] [3] [4] [5] . We describe herewith a case of 52-year-old Australian Indigenous woman with a known history of primary Sjogren's syndrome, who presented with chronic cough and was found to have Pulmonary AL Amyloidosis after extensive investigation of the lung lesions which were initially masquerading as lung malignancy.
Case
A 52-year-old Australian Indigenous women presented with 6 months history of dry cough. There were no other respiratory symptoms. She did not have any constitutional symptoms, in particular no history of fever, anorexia or unintentional weight loss. She denied any history or known contact for tuberculosis.
Her past medical history included Sjogren's syndrome, initially diagnosed at the age of 42 years and had clinical manifestation of sicca syndrome, xeropthalmia and xerostomia (dry eyes and dry oral cavity). She had a family history for breast cancer, Sjogren's syndrome and Systemic Lupus Erythematosus. She had a very insignificant history of smoking as a teenager. She was not on any regular medications other than NSAID for nonspecific back pain.
Physical examination was un-remarkable other than for an enlarged thyroid gland. There was no palpable lymphadenopathy, clubbing or other signs of connective tissue disease. Respiratory examination was normal, in particular there were no crackles to suggest presence of interstitial lung disease.
Laboratory examination demonstrated normal white cell/differential count. Serum electrolytes and liver function testes were also normal. Her ESR was elevated at 38mm/h, anti-nuclear antibody (ANA) titre was raised with a titre of 1:1280 demonstrating a speckled and nucleolar pattern. Extractable nuclear antigen (ENA) was positive for SS-A (Ro) and SS-B (La) and other ENA such as RNP, Sm, Scl -70 and Jo-1 including ds-DNA antibody were negative. Thyroid function test was also normal, HIV and hepatitis serology were negative. Serum immunoglobulin showed slightly elevated IgG level at 17.7 (6.5- A CT of the chest performed demonstrated multiple pulmonary nodules bilaterally, including a solitary non-calcified multilobulated opacity in the right lower lobe (RLL) measuring 28 × 17 mm with slight speculation (Fig. 1) . The CT scan also demonstrated multiple bilateral pulmonary cysts. (Fig. 1) . There was no evidence of Interstitial Lung Disease (ILD) or hilar or mediastinal lymphadenopathy. Incidental retrosternal extension of the enlarged thyroid gland was noted. Ultra sound of the thyroid gland demonstrated benign cystic lesion. A high index for malignancy with multiple metastasis was considered in the differential diagnosis. Hence, she underwent a bronchoscopy, which did not demonstrate endobronchial abnormalities and washings were negative for malignant cells and acid-fast bacilli. Cultures were negative for Acid fast bacilli (AFB), bacterial or fungal elements. She underwent a PET scan which showed positive uptake in the right lower lobe lesion with an SUV of 4.2, suspicious for malignancy and included in the differential of possible inflammatory process (Fig. 2) . A percutaneous CT guided biopsy of the right lower lobe lesion was attempted, which was unfortunately complicated by an iatrogenic pneumothorax, and the results were inconclusive. In order to make a definitive diagnosis she underwent a video assisted thoracotomy with a wedge excision of the RLL nodule. Surprisingly, the biopsy showed evidence of amorphous material and demonstrated apple-green birefringence under polarised light after staining with Congo-Red in keeping with pulmonary AL amyloidosis (Figs. 3-5) . In-situ hybridisation with kappa and lambda stains showed preferential kappa staining (Figs. 3-5) . Biopsy results also identified Immunoglobulin heavy chain, with rearrangement studies demonstrating polyclonal lymphocyte population in pulmonary infiltrate. Serum electrophoresis did not identify paraprotein with free . In order to exclude systemic AL amyloid, patient underwent bone marrow biopsy and skeletal survey, which were normal. Her cough improved with symptomatic management. As localized AL amyloidosis has a very low likelihood of systemic dissemination she remains on surveillance and was not offered systemic treatment as she had interval symptom resolution.
Discussion
Our case represents a rare presentation of nodular and cystic pulmonary lesions demonstrated on CT chest diagnosed to have pulmonary amyloidosis in an Australian Indigenous female in association with Sjogren's syndrome. The patient initial presentation resembled metastatic lung cancer and our case highlights the importance of keeping a broad-minded approach as amyloidosis may mimic and affect prognostication and management. It also reflects the role of surgical lung biopsy in making accurate diagnosis.
Amyloidosis is a large group of rare disorders caused by mis-folding of autologous proteins and their subsequent deposition resulting in dysfunction of organs. The two most common forms are light chain (AL) and reactive (AA) amyloidosis [3, 6] . Involvement of the lung in Amyloidosis is relatively common. It can occur as isolated pulmonary amyloidosis or more commonly systemic amyloidosis with another organ involvement [5, 6] . Lung diseases associated with chronic inflammation (such as bronchiectasis) can lead to systemic AA (apolipoprotein serum amyloid A) amyloidosis. Similarly, respiratory manifestations are common in systemic amyloidosis. Finally, amyloidosis can involve lung parenchyma or the respiratory tract. From the clinician's perspective, amyloidosis-related lung disease mainly manifests in three different forms: Nodular pulmonary amyloidosis, Diffuse alveolarseptal amyloidosis and tracheobronchial amyloidosis [3] . These have been described in Table 1 . Nodular Amyloidosis vary in distribution and can be solitary or multiple [7, 8] . Tracheobronchial amyloidosis present endoscopically as Amyloid deposits are confirmed with tissue biopsy and by using Congo red staining on polarized light microscopy [1] , further analysis to improve amyloid characterization include laser microdissection and mass spectrometry [9] . Further, a link between amyloidosis and cancer has been reported frequently. There have been previous reports of localized low-grade B Non-Hodgkin lymphoma with localized amyloid deposition in tissues [10, 11, 13] . Amyloidosis patients are also at increased risk of myeloma and squamous cell cancer [12] . The mechanism is thought to be increased production of amyloid precursor proteins or peptides by tumours in AL amyloidosis with malignant transformation caused by chronic stimulation or inflammation [13, 14] . It is difficult to reliably differentiate nodular amyloidosis from lung cancer as they mimic in appearance. Amyloid lung nodules can have positron emission tomography (PET) uptake. This is though less common with only seven previously published cases in English literature which causes deception for lung cancer. It is difficult to reliably differentiate clinico-radiologically the two despite noted associations of amyloidosis with Sjogren syndrome, Lymphoma or Myeloma and histological examination is necessary. In most reported cases as well as ours, surgical lung biopsy is required to reach a definitive diagnosis [4] and rule out lung primary or metastasis or lymphoma. This affects treatment decisions and prognostication.
Pulmonary involvement in patients with Sjogren's syndrome is varied and becoming more widely understood and is estimated to occur in between 9 and 20% of patients with Primary Sjogren's Syndrome [1, 3] , though cough can be present in upto 60% cases. The presentations described include multiple cysts or nodules, bronchiectasis and lymphoproliferative Disease [1] [2] [3] [4] [5] [6] . These are described in Table 2 . Pulmonary amyloidosis secondary to Sjogren's syndrome has been reported infrequently in the literature [3] . Our patient's CT chest findings demonstrated both multiple pulmonary nodules and multiple cysts. In concordance with most other reports in the literature, our case identified the AL form of amyloidosis in a woman.
In conclusion, we describe here a rare presentation of pulmonary amyloidosis secondary to Sjogren's syndrome (SS) that has not been yet been described in indigenous population to the best of our knowledge. Our case and review also adds up to the literature on the pulmonary manifestations of Amyloidosis and Sjogren's Syndrome. The case represented here also highlights the role of surgical lung biopsy in the diagnosis of the condition.
